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(MacNeille) fi^li. ^*ttifi»»±t:SI $n/= 1 tt©» 
l-3©WBff*tm*£C* 0 ±E2o£OJSfff*PU, -75*4 /MJ±fl*lX*u # 

T^i-f^ftftfciftfft*,, s-fl* (r.) ©EWfiBttfi. &S«©#a5K;fe 
i»XOTIttei». *©fc»s 3B«^3g(;i6fiDSn-5.1zon. s-«tt©£EW 
*(i«MnT4-#, P-fflft©EOT(ittlRfcLX*Ktti::OX*lJS. C©J:-j 
IC* <B***xxnncn-5* hfc*-X^ SP1i3H©it«±^©A«#(is i*<S*n 
L< tt^TO s -fi3t«^A<R»$ni-^T, «fti:±X<0 p -fflfcJSSa 

*©J:3ttM©tn(i* 2o©— tte-7l&©StK±lcM**\£ 0 gffili, 

KK*«i>L<ii#««©i*r*i*4:LTaa**u s*fc?©££5»5rr * c w 
*u rau-or'jXA©Httn£ffii=»»*n*tt'&i*, «««*^x 

a^K»c0 2oroStt3pg (planer slab) OBB*Ctt# 
»«*t»milCfcl^*Jt«©ttasan ,* s in (0,) I=£**5;l.ttt'ifl&„ 
*«feL<ti#«a«jt^©Wnu«UTt>, A«*#»©p-{g#ii£#(i. 3 



aSflS— s - AttftK^L^ftBrTMWta^iSWSftS. 
LX9 0* , atf¥E«*?l=**LXIia*rW**6 0* T-*>* 6 -©Jt 

u am ©**!*»»*«* s -a*tt»tfic/ifiiitar/:*&*rfiEffl$ncEi*ntf^ 

s-«#fiS#(i, «a«JCIil*©ffiffl|-fijl*4C£*<X-*-*\ *IfflX-*4Jfc©£ 
ttttttttff©M4>£?B< 0 Wx.lf, (=/-yU-rV<-r (Goldenbere) ^(CJ:4) 
*HW4. 9 1 3. 5 2 9^CB, Stt»tR«6t«2iOfiWft, 18^13 
IEfRC;7'JXA^fflh4iS[SH?(* (LCD) rl/b'-^ >&«g->*7^3i«KJ 

WfiS'T^rA, #11, ac^tt^^gFtli^-^y/Vt L< ti? -y^h * 
7©3 >tf*-*©**Kffll»4©l=li„ ffi L< ttl*** 3T**«, 
%qg©gft% 

( a ) ffiATEW*n£:*BWlCiM© 2 ^jaoftftO/'J XA©BB«ttEW 

xijti4 5* ©ft**efiE-r*fttt'*«tt©ffit*r«jii ©«»t, 
(b) ««i::jii2©tra£isi;iB2©*m£* 

<c) 0>«< fct l-3©«»©«»ft¥ffi±(rftf). »«**ifc*W*i»S© 
KB8rtt0ftatH^8r9tttt©3£rctttt5B*£tt£4>tt < £ 1 o©^ 

* l ac*»2©tm(i, 4x3t^«i;»&$n, m-^- ^-s^bel, i © 

*— a— v HlfcoT, 3Piao : 3«2©«^©gSf*acf±E*^^ii«©tia 
©B©±EBffr*ac;*^W5Sli, fi* $ nfc#©*«WCEtt*£fifcT4 J: 

oir^xaixnx. 

(d) ±E*W-itt«©lB©nffliC*i^X, ffi&$*ifc{BJt©A»3t«* ( , 



Ce) J:Es-fl)tfi£}}li, ±E*^& ! J^tia©te©6B^T5W*n, *©»» 
(f) ±Ep-«ftJiE#li, A«ife«UJtLXS(t?T(zaar5 

agj©w#^tew 

01(1. **W©ff* LW3WSW©— ffl©KSHXA5o 
02 li, EIl©*Jftffi!©— fflsDMSaTfci, 
H3(i. **W*fflc*5jC>^^A©«B8HT**. 

H4W, *jfeiw© i jr»HKAwr«jfc©aaac*Kttip©3 r 5 7TAs B 

ft^B©tf»ttttlB 

HiatFB2li, M©H#S»«Jt^ 1 0**r. ^©m^SWiB^tT 1 0 
(is 2tt©a^SEl 2 atFl 4^^tt0, w©2tSc©SS©f , a 1t:U> ^fi£*^ 

ssi 2. i 4i±. *n^n (scw-ffir*) »afts®ac/^«ifijtaE<t 
x*5*< % ^(*©ffljra(i. «te&©fcT£fl£fc-ri"i£i-x£, 2-^©ss©a 
c©Ktt«*<3srJ:^ 1 6 (i s ±ai©fi&i 2©*a<ta® 

J:i:ZEa**i, T8B©sei 4(1, h %%&tt> fztbizmmm 2 4 tc 

io^sfe*4t*aii 6 izftitftiz&sznt (gp^, a^s»w©^tca^a 

i:i9»t*h«) « LA>U ^fi)t*^itt8ltis »»JH2 4**©fifli:«x.*2 
■^©M*ta*»6aifiErsci3&<T**4. :;t, — ^©±Esmaii±fiiiHcis 
t,t£?n, t>?f&^©±ES(*ta* ( «fi±{cE*n-5 6 

^fi£*^lft»li, ISSdlt LXfi^B0f!?arat^Sffr^*Wr 
©»£©»*> 6«*0?'*< ttltii^^*. S©I5$U. l/4fcfi:©Stna< 
SS2 Oacf 2 2CJ: 0A«!PfT3t»l 8©«fii=S* tX»ft S tiTl»* J: -5 IZ 

aiins, *aftSE©JEJt<u Xfi^«©*^w»&. a^J3c*^«a©&H 
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it. SD^v 8©7fc«ttfcr>T»*J:-5i;::£fS]-3it£.5j;9ic, 

2Efi»$n*o f6©5E#l 8 - s (4, AWf-A 1 8 K*t LT¥frl-M $n 

C02i:*»t»r, Aw#i8©i£#i8-satf sea 

0*£n*<fc-*>ttIE?*©f£**£l;* o ) 

Jtfinfi^enff (no©*m2 ot*o, \>i—?5Q>ttn\L 

ItRWK^Bffr* (nO ©tttf 2 2 T**, *© J: -5 1 6 ©»J5£(4, (H 
L) »t*Sti«. (HL) »*»©,):?*. J: 0* < ©Soffit Stl, 

(Hi L t ) (H 1 L 1) *©J:3tt, ttHb L< l4*pi£©I"J £ co 2"3lii 

stsi 2sc?i 4©*n-?ni4, 3^©. &>i/cEWianfc*jr 
«KM©2*3©7*y x^©jattJt2E^*>x*«aftH®*WT*— <*© (sp 

(jty4 5* ©««*©fi£-r5. 45' £*©«*«, ffeasanfijffl-c* sa<. 
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"4 5* -WiS 4 0? -5 0' )-©ftffj&<, .*KWlC*Jl*_T.ff* Ll> * 

^n^^n-i, SfiOn«) © 2 -?**i*ft<. Silt LTa$?T# (fc-?— "3 

ottttfi, p-«*$n*#©;5oaa#±T©fcf";TS5*$n**££f4\ n t 

(4. ffi:noJ:») ^hSi'Citii. ) cn^eoatt, &tm©#ffi©7"'J* 

laoassn^, bub, 0<.*fiLaaflKi:naii^(t5^#/u© (Sncirs) © 
mwnzxo> 

tan = (m./Ni) 

tan = (m/nO 0 

H"£$n^ *?S5"j©&ftl4, nc©ffi*fc9©nNatfn..©tt©l8£n*:»&© 
<tn*<iffarStS*«r*fiEr S*©iltRKfc*!>£n*o n „&tfn 

MwatO'iffSti, ifffc*C*ffi*£*©«*>tti\S*TO. 3 6 ^ 'J > - 
hn>T** 0 «tttf)Jl0fc5 (JliEfrWJESnfcfc©) 14. 0. 18mTnrfc*. 

ni. 4 9&CM. 5 9©£ftB£ri*i©mE©7? 'J >U«|BACF^ 

-bush-;, *'j9u^xi. itttWiBEi^Btff*, a^sc. araiittfcfeif 



■J7'J-/UXA'*>©J:'5tt3EiB). if'ix^U>fl/7^l/-F (PET) , 

s-;.f.'jifu>+7;u-i« (PEN) w^jasas* 
^stt4*<, — "Tj io»t»sfflaafc©ttfflicsfjt5. petrvpen 

14, fSftftU fct< liffllS/<5/-^Hftt?fr5IIEgf*^ro it©:*i^ 
W*4(4, 1. 63-]- 6 5©EBr*i©S!fr***WU *©fci6, S,0,/T, 
O l ©3H«J ! t©0Sffi^5i^i;Ti-7TT, p-B*StlfcA©Wi^ai8*«l#r 

aWfctmii, *ES4$FF4. 8 0 5, 9 84^ (37. y a -7 (Cobb. 
Jr.)) iiiOMf^n*, LfrL, ;©J6ffli:*it»T. tt«©*W-£ttJt 
14. -©ftipicSi^ftfcS*, <SEft;*n*©-t\ tttt©£t*©f*J®K$m 

H«2 0arj2 2i:aLfc*t«'** 96^©^^^ h/UCfcC^Tv (fi^BiRt 

^r) a-fltt**A«tm*ti&t;. Kw«^j»^tr^LT«w/iSiR«^i4. - 

Sit •> y 3 > (S iOi) (n = l. 4 5) <t, *ffl»7k»^Wffi<t^ 3 > (a 
— S i N : H) (n = l. 68-2. 0) -&<t??>(T i O,. ) (n = 
2. 2-2. 5) i. 77ft7r*->^ (MeF») Cn = l. 38) * 
fl5 (Na.AIF.) (n = l. 3 5) R<tSfi (ZnS) (n=^2. 1- 
2. 4) K(t->*^3-->i (2 rO«) (n = 2. 0 5 ) Sft'*7-9 
^ (n«2. 0) 2<t7;W£-9A (n = 2. 2) B<t>y = > (S 

i ,N ( ) 14, «UTl»4«<, ffi Lt^#U n- K*- h ©Sffi±T 0 $ < ff^efc* 

nets 

«os^©alBlJ^»a^fil4. sfij:i:&fiE*^«iii*i«ar4©t=ffii»sc t** 
TJi. Mac^w^t'-ifttt. ar^-r * > t'-^^/<-y ^-(4. wecifcW 
> r©^ o £t* a«©^i*(4, stfi^©SE». a 
ar/a*©^sttirMLTaEn/:ai«*^^-r*« t/* 



ft<«t^n. «i:2t*rf7x©«t9Ci£L^ff^©afflt;m^^n5o la^l. 
^**a^*c. »ai/*Tt--^fe»i4. &»tt 0 c oK©»ffiavst2-c$4S3ifi3a-s 

-zr^v^^at/^KffiS©^ ■7fcffil*Eflf-*©aiRli. fl©^T J: 0 IR"S*C^ 

atfffift7/vi ^9A©«t9CfS^stff-*fi©«i^ic?tL, a— f 

JfeM*Htt-r*fca6©-«pffit4, 77X?tt«rtt«lM (PACVD) 
fc» P AC VD©ffiffli:J:0, ElT©#"Oacff§*i: LT©feflE»T6*=TttT*S, 

— Kft^'J 3 >f4, W50-100 (watt/ft 1 ) ©*Sflf«-C&£ii?7RF7 
7X7^ffifflL, 5 Oatf 2 5 0 i r JTorrfi3i;A5««t>L< li£tt<tSX*ffl 
l^PACVDjCIi:fcl^/7> <S i H,) fcL<)4(3iA,^aJ8©^«> 

(TiCIO *EKt4;ti:i»)MT&i, T i C ) ,«»©#*^ 

nfc«ftic*tr*OiatfNiO©ffi»«jii*«acF«tiw8it«©"ff3?tsEft-r*w 

t\zt 0. SIR©B?f*l4, SBi:2. 06^2. 4 C*C<t *fi*. »«rt©H 
S**(4, .-R'J h^©*+#ttig*€:S:L,<5 e R^tt««:-t-af&a^ 

^jawcawtta - s i n : Htmu, BE«fiff©wat uticafttsis 
sf**su 2 5 0 , cEi±©aff*5jR-r5iaissuBfff* j £:^-r4 t , sail. 
T>-t-7. sRo/aEE^iunwsn*,, fti«Btrf?©*sia (sp^, 

7+»tta*» ffflEL«^7>*-7) C^LTjBWttttBfr^ttt^a 

K*c-J5et$nfcaia{4, JsaL^^*i^©7v*^iRiR*^L;5o ai^BK*© 

#*-h±i:i. 6 8fcl. 8i©BB©Bffr!?i**r*"t«*JBSEr4Cili3r 
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PACVDfcl*, #E#?f4. 8 4 1. 908^&CM. 8 7 4. 631^ <B 
£XJ4, -©v/U?- . x*xM4, HCC-SfflfficrjJBCJtTitia 

S»«t4«tft>^'-^bO K-'<> r«{*©iSft£*/hfBl=r 

<Ttf © £ M £ 5 to It tft 0 g Lffl l : 5 ft * 0 
f£»W2 4©@flri? (nO (4, ittRCTFfflSfil 2SCM 4©S?fi?ir5r 

Ifr£IB<* n*=l. 5 6a>ff*W4, -5 > K* (tiorlund Counpan 

y) ^iA^r*;id<T$«o a«in£ff*ffftl4,/ -7 > K*^6l2ltf8l<D:Jfc-fc 
>>r(rw=l. 5 6) ffiO*«.Mftttaft (n*»l. 5 0)14, 

U'^-T^^^^.TVK'V-i^T^faT^^'/J >/*.=._ (gine 
sota lining and Manufacturing Cotpany) ©41-4201-91185 
IK (M) ©XiV7*-*2.*MfcJH*fflOT, Ai* K (Unio 

n Carbide) ERL 4 2 2 l*0i#*->ttlBfr£&j$r&C ±E 

U< I4i#*->t», feL«l**fiiRatf»l*JB0r**ffT«tt*l4\ 7t<i» 

<«, 
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fi^$nn: l/4aao^^W^»$i^C55SSoSffi©flU, .(3.7^1 
-T(Cobb. Jr. ) CJ:*) *B»»4. 8 0 5. 9 8 4 ^KEHSfta, 
#f * lt'14; ^©(^©Sffitt**©* 'J r®cD«iftifc$n/tffi(r56 

•> + 7 — k" s«ffi*ffli*, jfce*$*i/tr5X-Ti«ttftwa« (p 

ACVD) ftKJ^J-ffrSn*. HASNflA?«»dtr 5 fc*>, T I R*m© 
-&<t>*)3> (S iO t ) fcU<(4-fiftf : ^> (TiO,) ©l^nfrOl 2 

fl<o«*wr«. ±*e©p ac vdh«(4, ar©Mi=«Hr«r xuftttK 

«51©ijtili, 4 0 0 nnt^tti l/4iSfii$^U 
&I45 5 0nmm-cr5 1/4aSff$*SU 3#@I47 0 0 nmW> 

»©aa*r (s) 14, ti^^x©^*^? h;u*, o t>L<i4<ii*ox 

s -«*£&#© K^iUR (s) (4, *htt9fi'JttH©Kft&©9 5 

Koi^ncia^K* p-a*sE^©M*T (p) <4, *«icjis-c#*fco 

T£9, 5Jax^? r/Wi*>t>xtit*8 0«JSLtX** a 
^»SW«^ : f©ft«te#tt©»e^JftBa'r-SCi:(iWSTft«5o ft 1 ©est 

i±, i-3©ry XA/jNE^ii^p-iR^icstTsais^ffiffltsfftt-c*^. a 
ate t4, ff«K#t<rra?©*s!ftsi;ttr \- A'&mfrz&tp-cm&z 
n* 0 gfi»tsn«aiAHii«i4, A**#©£ftstT5mx'«? h/w*at?jt9i= 

&ft$*ifc3-o©*«»©ffl*&fctir-C**o ffiffiictt-Tiaa^^^ H/K4, J: 
9*§**ffiftX*J: *3t£< tt£ (6 5 0 nmT±4 5' ) „ C©*t«(4, 2 8<DJS 
8ffl<D«l4, 6 00nraT^4«ftl 4 4 5* (jftift) 0 „ «■* 

1 oe©«©2*ift»(4, is* cattsn, 4 5osy6 0 0 nmo^s 



£4 5' T?©r'jxL'hffio«fi^^jB*r5. cfticwu, a«0<4, naia 
•c2-3©(sj^^^^/jNffi^ai 2o©aia©&tt-c** 0 K^oiB)ti^it$n* 

Vl4(,^^ls 

w^(4", *ie^ic^*>5n»ajrt{B?t : ?(4. Aw?fce©2-o©Ej£^*»— ©o 
*'*¥ffiTe*r#4 0 *©i?ttEiit4Bi3i:^*n«. ts^sn/tsitfia 

C^AWJtl 1 8©JtSlix 1 30tLT-JL^tti:^sn5o AWA1 1 8(4, 

A^l OOii-tOfit^l 1 8-paai 1 9- sir»«*n«. gE^ 1 1 8 - P 
14, S^«ai 1 Oi:SSSWt:£iS$n*„ eE^l 1 8 - s(4, 1 1 9 (iJ: 0^ 

$n* i/4Sts«igfii 20^a^T, at^)m«Rw$n, i 2 ir^s#i 

4 Jt-?l=«Cf l/4«ft«Bfi«-aTat^l=g«S*l5 C*LT«»1 2 1 £ 
LTB3«i:±i;«^(SKiB#»x^n5) 6 l/4fift*Igtfi«-a<5 2o©>tl5 

(4, 9 o* ©^0re«-r o flP^, tf#i 1 8-sii, t**et»i 1 8-p«t lt 
Htflht2n5i**ru -tLT, a^sai i o©^^isi^i^^n« ft zv>tz#> % 
«*ta*iTi*tti*AJHjfci i 8©iau±T©Mi4, s^sati i or«it$n 



3 0(4, /<, *£3>hra-*3E»tt©ttil-C.fc < , fcL<i4i* 
% J 9 • t *< — > 7 ' T > K * 7i a 7 7 n i 7^iC;<fi!ffltl4tf/KDj: 
^*" Jt - , ^» KrD-/^^-^fllTU^o S^Sll 1014, l£l±© 
ttS9r^LCD^**/U©r/U-yT*5, (3^--?$|-J:5) *fflft*r4. 9 1 
7. 4 6 5«r/ (3^-cj:4) *H4»rF4. 9 6 6. 4 4 1 ^KWJtf;*** 
J:^«*ft*i L< I4*5-Offlifi(=afl|Sii*. 

c©*tfflcW UT, S&f^n o= 1 . 5 8 6©tf 'J /j-*'*- h©^^**© 
ST«tt£l4, «SW««*©»RBfff-fii4, n«=2. OSC/n^l. 3 5 T 
ft** C©Sffr^©««rffl^T, ^-r^-y^ (Phototic) ICfrfLT (°J&*^? 

T*t«(4, 8», an^, (HL) '+ (H' L') l^©*fll4, 4 2 5 n 

m£*,Oc:-*-**rttfS£WU ftfe©iai4, 6 5 0 n m&<PO£-r*&miitt? 
5» *S5(4, Mhmt Ut^fiv>*9 (n L =l. 3 5) 

tor**tca9^rt*fc», 7y|kvr*>->A (n L -l. 38) #fr*Ll\, 
»o*N©te©tt^^aaT*5i^nft), Kifcffitt (n«=2. 05)14, 1-^ 
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